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education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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Foi the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated expressing the result of a test, shall be rounded oft in accordance with 
•fi "> . i960 'Rules for rounding off numerical values {revised)'. The number of significant places retained in 
the rounded o<* vA'Vf ««IujiiW 'op- Hie same as that ot the specified value in this standard. 
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EXPLOSIVE ATMOSPHERES 

PART 2 EQUIPMENT PROTECTION BY PRESSURIZED ENCLOSURE "p" 

1 

This part of (EC 60079 contains the specific requirements for the construction and testing of 
electrical apparatus with pressurized enclosures, of type of protection "p", intended for use in 
explosive gas atmospheres. It specifies requirements for pressurized enclosures containing a 
limited release of a flammable substance. 

This standard supplements and modifies the general requirements of I EC 60079-0. Where a 
requirement of this standard conflicts with a requirement of IEC 60079-0, the requirements of 
this standard takes precedence. 

This standard does not contain the requirements for: 

o pressurized enclosures where the containment system may release 

a) air with an oxygen content greater than normal, or 

b) oxygen in combination with inert gas in a proportion greater than 21 %; 

o pressurized rooms or analyser houses; see IEC 60079-13 and IEC 60079-16. 

NOTE 1 Due to the safety factors incorporated in the type of protection, the uncertainty of measurement inherent 
in good quality, regularly calibrated measurement equipment is considered to have no significant detrimental effect 
and need not be taken into account when making the measurements necessary to verify compliance of the 
equipment with the requirements of this standard. 

NOTE 2 When the user acts in the role of the manufacturer, it is typically the user's responsibility to ensure that 
all relevant parts of this standard are applied to the manufacturing and testing of the equipment. 

NOTE 3 Types of protection "px" and "py'provide Equipment Protection Levels (EPL) Mb or Gb. Type of protection 
"pz" provides Equipment Protection Level (EPL) Gc. For further information, see Annex H. 

2 Wocrosfliive c®f©reinic©s 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60034-5, Rotating electrical machines - Part 5: Degrees of protection provided by the 
integral design of rotating electrical machines (IP code)- Classification 

IEC 60050(151), International Electrotechnical Vocabulary - Chapter 151: Electrical and 
magnetic devices 

IEC 60050(426), International Electrotechnical Vocabulary - Chapter 426: Electrical 
apparatus for explosive atmospheres 

IEC 60079-0:2004, Electrical apparatus for explosive gas atmospheres - Part 0: General 
requirements 
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!EC 60i 12, Method for the determination of the proof and the comparative tracking indices of 
solid insulating materials 

IEC 60529, Degrees of protection provided by enclosures (IP Code) 

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems - Part 1: 
Principles, requirements and tests 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in iEC 60050(151), 
IEC 60050(426) and iEC 60079-0, as weil as the following apply. 

NOTE Unless otherwise specified, the terms "voltage" and "current" mean the r m.s. values ot an alternating, 
direct or composite voltage or current. 

t * 

■j. i 

alarm 

piece of apparatus that generates a visual or audible signal that is intended to attract 
attention 

3.2 

containment system 

part of the apparatus containing the flammable substance that may constitute an internal 
source of release 

3.3 
dilution 

continuous supply of a protective gas, after purging, at such a rate that the concentration oi a 
flammable substance inside the pressurized enclosure is maintained at a value outside the 
explosive limits at any potential ignition source (that is to say, outside the dilution area) 

NOTE Dilution of oxygen by inert gas may result in a concentration of flammable gas or vapour above the upper 
explosive limit (UEL) 

3.4 

dilution area 

area in the vicinity of an internal source of release where the concentration of a flammable 
substance is not diluted to a safe concentration 

3.S 

enclosure volume 

volume of the empty enclosure without internal apparatus. For rotating electrical machines, 
the free internal volume plus the volume displaced by the rotor 

3.6 

flammable substance 

gases, vapours, liquids or mixtures thereof that are capable of being ignited 

3.7 

hermetically sealed device 

device which is so constructed that the external atmosphere cannot gain access to the interior 

and in which any seal is made by fusion, for example, brazing, welding or the fusion of glass 

to metal 
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3.8 

tgimitEOED-capatolls apparatus (ECAJ 

apparatus which in normal operation constitutes a source of ignition for a specified explosive 
gas atmosphere. This includes electrical apparatus not protected by a type of protection listed 
in 7.13 

3.3 

Mscatoir 

piece- of apparatus that shows whether flow or pressure is adequate and is monitored 

periodically, consistent with the requirement of the application 

3.10 

toisteraaE source of release 

point or location from which a flammable substance in the form of a flammable gas or vapour 

or liquid may be released into the pressurized enclosure such that in the presence of air an 

explosive gas atmosphere could be formed 

3.11 



providing a flow of protective gas sufficient to compensate for any leakage from the 
pressurized enclosure and its ducts 

3.12 

ovecp ress u r© 

pressure above ambient pressure within a pressurized enclosure 

3.13 

juressddzattom 

technique of guarding against the ingress of the external atmosphere into an enclosure by 

maintaining a protective gas therein at a pressure above that of the externa! atmosphere 

3.14 

prassurteatiiorc system 

grouping of safety devices and other components used to pressurize and monitor or control a 

pressurized enclosure 

..3.1 S 

pressurized! enclosure 

enclosure in which a protective gas is maintained at a pressure greater than that of the 
external atmosphere 

3.16 

protective gas 

air or inert gas used for purging and maintaining an overpressure and, if required, dilution 

NOTE For the purposes of this standard, inert gas means nitrogen, carbon dioxide, argon or any gas which, when 
mixed with oxygen in the ratio 4 parts inert to 1 part oxygen as found in air, does not make the ignition and 
flammability properties, such as explosive limits, more onerous. 

3.17 

protective gas supply 

compressor, blower or compressed gas container that provides the protective gas at a 

positive pressure. The supply includes inlet (suction) pipes or ducts, pressure regulators, 

outlet pipes, ducts, and supply valves. Components of the pressurization system are not 

included 
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3.18 
purging 

in a pressurized enclosure, the operation of passing a quantity of protective gas through the 
enclosure and ducts, so that the concentration of the explosive gas atmosphere is brought to 
a safe level 

3.19 
routine test 

test to which each individual device (equipment) is subjected during or after manufacture to 
ascertain whether it complies with certain criteria 

[IEV 151-04-16, modified] 
3.20 

Static preSSuriZSuGfi 

maintenance of an overpressure within a pressurized enclosure without the addition of 
protective gas in a hazardous area 

3.21 
type px 

pressurization that reduces the equipment protection level within the pressurized enclosure 
from Gb to non-hazardous or Mb to non-hazardous 

3.22 
typepy 

pressurization that reduces the equipment protection level within the pressurized enclosure 
from Gb to Gc 

3.23 
type pz 

pressurization that reduces the equipment protection level within the pressurized enclosure 
from Gc to non-hazardous 

3.24 
type test 

test of one ot more devices made to a certain design to show that the design meets certain 
specifications 

[IEV 151-04-15] 

3.25 

safety device 

device used to implement or maintain the integrity of the type of protection 

4 Protection types 

Protection by pressurization is subdivided into three types of protection (px, py and pz) which 
are selected based upon the equipment protection level required for the external explosive 
gas atmosphere (Mb, Gb or Gc), whether there is the potential for an internal release, and 
whether the equipment within the pressurized enclosure is ignition-capable; see Table 1. The 
type of protection, then defines design criteria for the pressurized enclosure and the 
pressurization system; see Table 2. 
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Table 1 - Deteirmiiniattioini of protection type 



Flammable substance in the 
containment system 


Equipment protection 

iQvei requirement for 

external explosive gas 

atmosphere 


Enclosure contains 
ignition-capable apparatus 


Enclosure does not 

contain ignition-capable 

apparatus 


No containment system 


Gb or Mb 


Type px ' 


Type py 


No containment system 


Gc 


Type pz 


No pressurization required 


Gas/vapour 


Gb or Mb 


Type px * 


Type py 


Gas/vapour 


Go 


Type px (and ignition- 
capable apparatus is not 
located in the dilution area) 


Type py " 


Liquid 


Gb 


Type px ' (inert) c 


Type py 


Liquid 


Gc 


Type pz (inert) c 


No pressurization 
required i 


NOTE It the flammable substance is a liquid, normal release is never permitted. 


a Type of protection px also applies to group 1. 

b If no normal release; see Annex E. 

c The protective gas shall be inert if "(inert)" is shown after the pressurization type; see Clause 13. 

d Protection by pressurization is not required since it is considered unlikely that a fault causing a release of liquid 
will simultaneously occur with a fault in the equipment that would provide an ignition source. 
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Table 2 - Design criteria based upon type of protection 



Design criteria 


Type px 


Type py 


Type pz with 
indicator 


Type pz with alarm 


Degree of enclosure 
protection according to 
lEC 60529 or 
lEC 80034-5 


IP4X minimum 


IP4X minimum 


IP4X minimum 


1P3X minimum 


Resistance of enclosure to 
impact 


lEC 60079-0, Table 8 


lEC 60079-0, 
Table 8 


lEC 60079-0, Table 6 


lEC 60079-0, half the 
value in Table 8 


Verifying purge period 


Requires a timing 
device and 
monitoring of 
pressure arid flow 


Time and flow 
marked 


Time and flow 
marked 


Time and flow 
marked 


Preventing incandescent 
particles from exiting a 
normally closed relief vent 
into an area reouinng EPL 
Gb or Mb 


Spark and particle 
barrier required, see 
5 8, unless 
incandescent 
particles net normally 
produced 


No requirement, 
see Note 1 


Spark and particle 
barrier required, 
see 5 8, unless 
incandescent 
particles not normally 
produced 


Spare and particle 
barrier requiied, 

see 5 8, unless 
incandescent 
particles not normally 
produced 


Preventing incandescent 
particles from editing a 
normally closed relief vent 
into an area requiring EPL 
Gc 


No fequirement, see 
Note ? 


No requirement, 


No requirement, see 
Mote 2 


No requirement, see 
Note 2 


Preventing incandescent 
particles from exiting a 
veni that opens during 
normal operation, to an 
area requiring EPL Gb or 
Mb 


Spark and particle 
barrier required 
see 5 8 


Spark and 
particle barrier 
required, 
see 5 8 


Spark and particle 
barrier required; 
see 5 8 


Spark and particle 
barrier required, 
see 5 8 


Preventing incandescent 
particles trorn exiting a 
vent that opens during 
normal operation to an 
area requiring LPL Gc 


Spaik and particle 
Darner required, see 
6 8, unless 

incandescent 
particles no! normally 
produced 


No requirement, 
see Not? 1 


Spaik and particle 
barrier required, see 
S 8, unless 

incandescent 
particles not normally 
produced 


Spark and particle 
barrier requiied, see 
5 8, unless 
incandescent 
particles not normally 
produced 


Door or cover removable 
only with use of 8 tool 


Warning, see 5 3 and 
6 2 b) li) 


Warning, see 

5.3 8 and .Mote 


Wamirsy, see 5.3 6 
and Note 3 


Warning, see 5 3 6 
and Note 3 


Door or coves removable 
without use of a tool 


Interlock, see 7.12 
(no internal hot parts) 


Warning, see 
5 3 6 and Note 
1 


Warning, see 5.3 6 
and Note 3 


Warninq, see 5 3 6 
and Note 3 


internal hot parts that 
require a cool-down period 
before opening enclosure 


Comply with 6 2 b) A) 


No requirement, 
see Mote 1 


Warning, see 5 3 6 


Warning, see 5 3 6 


NOTE i Subclause 8 'J b) it) is not applicable for type py since neither hot interns! parts nor normally created 
incandescent particles are permitted 

NOTE 2 There is no requirement for spark ana particle barriers since in abnormal operation, where the relief vent 
opens, it is unlikely that the external atmosphere is within the explosive limits. 

NOTE 3 There is no requirement for tool accessibility on a type of protection pz enclosure since in norms! 
operation the enclosure is pressurized with all covers and doors in place if a cover or door is removed, it is unlikely 
that the atmosphere is within the explosive limits 
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5 Constructional requirements for pressurized enclosures 

5.1 Enclosure 

The pressurized enclosure shall have a degree of protection in accordance with Table 2. 
NOTE The degree of protection of IP44 may be required on a coa! face under humid and dusty conditions. 

5.2 Materials 

The materials used for the enclosure, ducts and connecting parts shall not be adversely 
affected by the specified protective gas. 

5.3 Boors and. covers 

5.3.1 Group [ pressurized enclosures 
Doors and covers shall either 

- have special fasteners complying with IEC 60079-0, or 

- be interlocked so that the electrical supply to equipment not protected by a type of 
protection listed in 7.13 of this standard is disconnected automatically when they are 
opened and so that the supply cannot be restored until they are closed. The requirements 
of 7.6 shall also apply. 

5.3.2 Group E pressurized enclosures with static pressurizatipn 
Doors and covers shall have special fasteners complying with IEC 60079-0. 

5.3.3 Group III pressurized enclosures 

The requirements for special fasteners in IEC 60079-0 do not apply. 

For type px, doors and covers except for those which can be opened only by the use of a tool 
or key shall be interlocked so that the electrical supply to electrical equipment not identified in 
7.13 is disconnected automatically when they are opened and so that the supply cannot be 
restored until they are closed. 

For type py and type pz, the use of a tool or key is not required. 

NOTE High internal pressures may cause doors or covers to open violently. Operators and maintenance 
personnel should be protected from injury by methods such as the following: 

a) use multiple fasteners so that the enclosure will safely vent before all fasteners are released; or 

b) use a two-position fastener to allow safe venting of the pressure when opening the enclosure; or 

c) limit the maximum internal pressure to not greater than 2,5 kPa. 

5.3.4 Group IE pressurized enclosures with static pressurization 
Doors and covers can be opened only by the use of a tool. 
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5.3.5 Type px 

A pressurized enclosure that contains hot parts requiring a cool-down period shall not be 
capable of being opened readily without the use of a key or tool. 

5.3.6 Marking for Group I or Group il 

Doors and covers shall be marked: 

WARNING - DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE MAY BE PRESENT 

5.4 Mechanical strength 

The pressurized enclosure, ducts if any, and their connecting parts shall wiihstand a pressure 
equal to 1,5 times the maximum overpressure specified by the manufacturer for normal 
service with all outlets closed with a minimum of 200 Pa. 

If a pressure can occur in service that can cause a deformation of the enclosure, ducts if any, 
or connecting parts, a safety device shall be fitted to limit the maximum internal overpressure 
to a level below that which could adversely affect the type of protection If the manufacturer 
does not provide the safety device, the equipment shall be marked "X" in accordance with 
29 2 i) of iEC 80079-0 and the description documents shall contain all necessary information 
required by the user to ensure conformity with the requirements of this standard 

5.5 Apertures, partitions, compartments and internal components 

5.5 1 Apertuies and partitions shall be located in such a way that effective purging is 
ensured. 

NOTfr 1 Unpurged areas C3n be eliminated by |he proper toc3lion o* the protective gas supply inlet and oui'e! and 
by considetat'on of trie etfect of partitions 

NOfE 2 Foi gqses or vapours that are heavier than an the inlet foi me protective gas should be near Ihe top of 
ihe pressurized enclosure, with the outlet near the bottom of the enclosuie 

NOTE 3 For gases or vapours th3t are lighter tnars an. the inlet for the protective gas should oe near the bottom 
oi the enclosuie, with 'he outlet near the top of the enclosure. 

NOTE 4 Locating inlets and outlets at opposite sides of ihe enclosure promotes cross ventilation. 

NOTE b ntfems! paitmons (for example, circuit boards) should be located in such a way that the flow of protective 
gas is nut abstracted The use of a manifold or baffles can also improve tne Row around obstructions 

NOTE 6 The number of apertures should be chosen wiih regard to ihe design of the equipmenl, paiticular 
consideration being given to the purging cf sub-compartments into which the equipment might be divided. 

5.5.2 Internal compartments shall be vented to the main enclosure or separately purged. 

NGTE Vents providing not less than 1 cm' of vent area for each 1 000 cm 3 , with a minimum vent size of 6 3 mm 
diameter should be sufficient for adequate purging. 

5.5.3 Calhode ray tubes (CRTs) and other hermetically sealed devices do not require 
purging 

5.5.4 Components with a free internal volume less than 20 cm 3 are not considered to be 
internal compartments requiring purging as long as the total volume of all such components is 
not moie than 1 % of the free interna! volume of the pressurized equipment. 
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NOTE 1 The 1 % is based upon 25 % of the lower explosive limit (LEL) of hydrogen; see Clause A.2. 

NOTE 2 Electrical components considered to be environmentally sealed such as transistors, micro-circuits, 
capacitors, etc., are not to be included in the calculation of the total component volume. 

8.5.5 In the case of static pressurization, the enclosure shall have one or more aperture(s). 
After filling and pressurization, all apertures shall be closed. 

5.6 Insulating materials 

For Group I equipment, insulating material subjected to electrical stresses capable of causing 
arcs in air and which result from rated currents of more than 16 A (in switching equipment 
such as circuit-breakers, contactors, isolators) shall have at least one of the following: 

- a comparative tracking index equal to or greater than CTi 400 M in accordance with 
IEC 60112; 

- a suitable device which detects possible decomposition of the insulating materials inside 
the enclosure leading to a dangerous condition, and automatically disconnects the power 
supply to the enclosure on the supply side. The presence and function of such a device 
shall be verified. 

- creepage distances between live exposed conductors complying with those shown for the 
equivalent voltage in materia* Group III of pollution degree 3 in Table 4 of IEC 60664-1. 

5.7 Sealing 

Ail cable and conduit connections to a pressurized enclosure shall be sealed to maintain the 
IP rating of the enclosure or, if unsealed, be considered as part of the enclosure. 

5.8 Spark and particle barriers 

The pressurized enclosure and the ducting, if any, for the protective gas shall be provided 
with a spark and particle barrier to guard against the ejection of incandescent particles into 
the hazardous area. 

Incandescent particles shall be assumed to be normally produced unless make/break contacts 
operate at less than 10 A and the working voltage does not exceed either 275 V a.c. or 60 V 
d.c, and the contacts have a cover. 

LXCEPTION 1: The spark and particle barrier is not required for a normally closed relief vent 
exhausting into an area requiring EPL Gb or Mb if incandescent particles are not normally 
produced. 

EXCEPTION 2: The spark and particle barrier is not required when exhausting into an area 
requiring EPL Gc if incandescent particles are not normally produced. 

If the manufacturer does not provide the spark and particle barriers, the equipment shall be 
marked with the symbol "X" in accordance with 29.2 i) of IEC 60079-0 and the special 
condition for safe use shall be included on the certificate. 

5.9 Internal batteries 

NOTE Requirements for internal batteries are under consideration for Edition 6. Guidance for internal batteries 
for Type pz are found in IEC 60079-0 and IEC 60079-15. 
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6 Temperature limits 

6.1 General 

The equipment shall be classified in accordance with the temperature classification 
requirements of IEC 60079-0. The temperature class shall be determined in accordance with 

6.2 and 6.3. 

6.2 For type px or type py 

The temperature class shall be based on the higher of the following temperatures: 

a) the hottest external surface of the enclosure; or 

b) the hottest internal component surface. 

Exception: An internal component may exceed the marked temperature class if 

i) it complies with the relevant "small component" requirements of IEC 60079-0, or 

ii) the pressurized enclosure is type px and is marked as required in IEC 60079-0, with 
the time period sufficient to permit the component to cool to the marked temperature 
class. Appropriate measures shall be taken to prevent, if pressurization ceases, any 
explosive gas atmosphere which may exist making contact with the hot component 
surface before it has cooled below the permitted maximum value. 

NOTE This may be achieved either by the design and construction of the joints of the pressurized enclosure and 
ducts or by other means, for example, by bringing auxiliary ventilation systems into operation or by arranging that 
the hot surface within the pressurized enclosure is in a gas-tight or encapsulated housing. 

In a py-enclosure, hot ignition-capable parts in normal operation are not permitted. 

6.3 For type pz 

The temperature class shall be based on the hottest external surface of the enclosure. 

NOTE In determining temperature class, account should be taken of any internal equipment with its own 
protection which may remain energized when the pressurization system is switched off 

7 Safety provisions and safety devices (except for static pressurization) 

7.1 Suitability of safety devices for hazardous area 

All safety devices used to prevent electrical equipment protected by pressurization from 
causing an explosion shall themselves not be capable of causing an explosion (see 7.13) or 
shall be mounted outside the hazardous area. 

7.2 Integrity of safety devices 

The safety devices required by this standard (see Table 3) form safety related parts of a 
control system. The safety and integrity of the control system shall be consistent with, 
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- for type px or type py, a single fault evaluation; 

- for type pz, normal operation. 

Table 3 - Safety devices based upon protection type 



Design criteria 


Type px 


Type py 


Type pz 


Safety device to detect loss 
of minimum overpressure 


Pressure sensor, 
see 7.9 


Pressure sensor, 
see 7.9 


Indicator or pressure 
sensor, see 7.9 d) 


Safety device(s) to verify 
purge period 


Timing device, pressure 
sensor, and flow sensor 
at outlet; see 7.6 


Time and flow marked, 
see 7.7 c) 


Time and flow marked, 
see 7.7 c) 


Safety device for a door or 
cover removable only with 
use of a tool 


Warning, see 6.2 b) 


No requirement 
(internal hot parts not 
permitted) 


No requirement 


Safety device- for a door or 
cover removable without use 
of a tool 


Interlock, see 7.12 
(internal hot parts not 
permitted) 


No requirement 
(internal hot parts not 
permitted) 


No requirement 


Safety device for hot internal 
parts when there is a 
containment system 
(see Clause 15) 


Alarm and stop flow of 
flammable substance 


Not applicable for protection 
type since internal hot parts 
not permitted 


Alarm (normal release 
not permitted) 



7.3 Provider of safety devices 

The safety devices shall be provided by the manufacturer of the equipment or by the user. If 
the manufacturer does not provide the safety devices, the equipment shali be marked "X" in 
accordance with 29.2 i) of IEC 60079-0 and the description documents shall contain all 
necessary information required by the user to ensure conformity with the requirements of this 
standard. 

7.4 Sequence diagram for type px 

For type px pressurization systems, a functional sequence diagram shall be provided by the 
manufacturer, for example, truth table, state diagram, flow chart, etc., to define the action of 
the control system. The sequence diagram shall clearly identify and show the operational 
states of the safety devices and ensuing actions. Functional tests shall be required to verify 
conformity to the diagram. These tests need be carried out under normal atmospheric 
conditions, only unless otherwise specified by the manufacturer. 

NOTE An example of the information to be supplied by the manufacturer is given in Annex B. 

7.5 Ratings for safety devices 

The manufacturer shall specify the maximum and minimum action levels and tolerances of the 
safety devices. The safety devices shall be used within the normal operational limits as 
specified by the manufacturer. 

7.S Purging automated for type px 

Safety devices shall be provided to prevent electrical equipment within a pressurized 
enclosure becoming energized until purging has been completed. 
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The sequence of operations of the safety devices shall be as follows: 

a) following the initiation of the sequence, the purging flow through and the overpressure in 
the pressurized enclosure shall be monitored in accordance with this standard; 

b) when the minimum flow rate of protective gas is achieved and the overpressure is within 
the specified limits, the purge timer can be started; 

c) after expiry of the time, the electrical equipment is then available to be energized; 

d) in the event of failure of any step in the sequence, the circuit shall be arranged to reset to 
the beginning. 

7.7 Purging criteria 

The manufacturer shaii specify the conditions required for proper purging after an enclosure 
has been opened or the overpressure dropped below the minimum specified by the 
manufacturer. 

a) For type px or type py, the manufacturer shall specify the minimum purge flow and time to 
satisfy the test in 16.3 or 16.4 as appropriate. The minimum purge flow and time may be 
based upon a five-enclosure-volume purge if it is determined that such a purge is 
adequate without test 

b) For type pz, the manufacturer shall specify the minimum purge flow and time to ensure 
that the pressurized enclosure is purged by a quantity of protective gas equivalent to five 
enclosure volumes. The quantity of protective gas may be reduced if effective purging is 
demonstrated by the test in 16.3 or 16.4, as appropriate. 

c) The purging flow rate shall be monitored at the outlet of the pressurized enclosure. For 
type px, the actual flow shall be monitored. For type py or type pz, the flow may be 
deduced, for example, from the enclosure pressure and a defined orifice at the outlet. For 
type py or type pz, an instruction label shall be provided to permit purging the pressurized 
enclosure before energizing the electrical equipment. The label shall include the following 
or similar. 

WARNING - POWER SHALL NOT BE RESTORED AFTER ENCLOSURE HAS BEEN 

OPENED UNTIL ENCLOSURE HAS BEEN PURGED FOR MINUTES AT A FLOW 

RATE OF . 

NOTE it is typically the usei s responsibility to determine the free space of the associated ducts which are not 
part of the equipment and to set up the additional purging time for the given minimum flow rate 

7.8 Requirements when a minimum flow rate required 

When a minimum rate of flow of protective gas is specified by the manufacturer (for example, 
if internal equipment would develop temperatures hotter than the marked temperature 
classification rating), one (or more) automatic safety device(s) shall be provided to operate 
when the flow rate of protective gas at the outlet falls below the specified minimum value. 

7.9 Safety devices to detect overpressure 

uiie us iiiufc etuiuiiieiiiL. scsieiy devices snail be piuviueu iu upeiate when tile prebsuf Ued 
enclosure overpressure fails below the minimum value specified by the manufacturer. 



jj a) The automatic safety device sensor shall take its signal directly from the pressurized 

I enclosure. 
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b) No valves shall be permitted between the automatic safety device sensor and the 
pressurized enclosure. 

c) It shall be possible to check the correct operation of the safety devices. Their location and 
setting shall take into account the requirements of 7.10. 

NOTE The purpose(s) for which the automatic safety device(s) are used (i.e. to disconnect power or to sound 
an alarm or otherwise ensure the safety of the installation) is typically the responsibility of the user. 

d) For type pz, the following conditions shall be observed if the pressurized enclosure is 
equipped with an indicator in place of the automatic safety device: 

1) the protective gas supply shall be equipped with an alarm to indicate failure of the 
protective gas supply to maintain the minimum pressurized enclosure pressure; 

2) there shall be no devices between the pressurized enclosure and the protective gas 
supply alarm other than an isolating valve and/or a pressure or flow controlling . 
mechanism; 

3) any isolating valve shall 

- be marked 

WARNING - PROTECTIVE GAS SUPPLY VALVE - 
FOLLOW INSTRUCTIONS BEFORE CLOSING 

- be capable of being sealed or secured in the open position; 

- have an indication of whether it is open or closed; 

- be located immediately adjacent to the pressurized enclosure; 

- be used only during servicing of the pressurized enclosure; 

NOTE This valve is intended to be kept open unless the area is known to be free of an explosive gas 
atmosphere or unless all equipment within the pressurized enclosure is de-energised and cooled. 

4) any pressure or flow controlling mechanism, if adjustable, shall require a tool to 
operate it; 

5) no filters shall be fitted between the pressurized enclosure and the protective gas 
system alarm; 

8) the indicator shall be located for convenient viewing; 

7) the indicator shall indicate the enclosure pressure; 

8) the sensing point for the indicator shall be located to take into account the most 
onerous conditions of service; 

NOTE 1 A flowmeter, if used to indicate both enclosure pressure and purging flow, should be located on the 
outlet. 

NOTE 2 A flowmeter, if used only to indicate pressure, may be located anywhere on the enclosure, except 
the inlet. 

NOTE 3 Only in exceptional circumstances will a flowmeter located at the inlet indicate the pressure in the 
enclosure or the flow through the enclosure. 

9) no isolating valve shali be fitted between the indicator and the pressurized enclosure. 

7.10 Value of overpressure 

i 
A minimum overpressure of 50 Pa for type px or type py, and 25 Pa for type pz shall be 
maintained relative to the external pressure at every point, within the pressurized enclosure 
and its associated ducts, at which leakage can occur. 

The manufacturer shall specify the minimum and maximum overpressure in service and the 

maximum leakage rate at the maximum overpressure. 
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The distribution of pressure in different systems and ducts is illustrated in Figures C.1 to C.4. 

NOTE It is essential for the safety of an installation of pressurized enclosures that the installation of the 
associated ducts and of the compressor or fan does not introduce a hazard The basic requirements for the 
installation of ducting systems are given in Annex D. 

7.11 Pressurizing multiple enclosures 

When a source of protective gas is common to a number of separate pressurized enclosures, 
the safety device or devices may be common to several of these, provided that the resulting 
control takes account of the most unfavourable configuration of the group of enclosures 
When a common safety device is fitted, the opening of a door or cover need not switch off all 
the electrical equipment in the pressurized enclosures or initiate the alarm, provided (hat the 
following three conditions are met 

a) for type px, the opening of the door or cover shall be preceded by disconnecting the 
supply to the electrical equipment in the particular pressurized enclosure, except if 
permitted by 7 13, 

b) the common safety device continues to monitor the overpressure in, and where necessary 
the flow through, sli the other pressurized enclosures of the group, 

c) the subsequent connecting of the supply to the eiectncai equipment in the particular 
pressurized enclosure is preceded by the purging procedure specified in- 7 6 

7.12 Safety devices on doors and covers 

for type px, doors and covers that can be opened without the use oi a tool or Key, shall be 
interlocked so that the electrical supply to electrical equipment not identified in 7.13 is 
disconnected automatically when they aie opened and so that the supply cannot be restored 
until they are closed. The requirements of 7.6 shall also apply 

7.13 Protection types that may remain energized 

Electrical equipment within the pressurized enclosure that may be energized when type px or 
type py protection is not in operation shall be protected by types of protection "d". "a' . "ia". 
"ib "ma", "mb", "o" or "q" 

Electrical apparatus within the pressurized enclosure that may be energized when type pz 
protection is not in operation shall be protected by types of protection "d", "e", "ia", "ib , "ic". 
"ma", "mb", *mc". "o", "q", "nA", "nC" or "nL" 

7.14 Protection types permitted within type py 

Electrical equipment within a type py pressurized enclosure shall be protected by types of 
protection 'd\ "e", "ia", "ib", "ic", "ma", "mb", "mc", "o", "q", "nA", "nC" or "nL". 

8 Safety provisions and safety devices for static pressur'szation 

8.1 Suitability of safety devices for hazardous area 

All safety devices used to prevent electrical equipment protected by static pressunzation 
causing an explosion shall themselves not be capable of causing an explosion and, if the 
safety device is electrically operated, it shall be protected by one of the types of protection 
recognized in IEC 60078-0 which is suitable for the application, or shall be mounted outside 
the hazardous area. 
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8.2 Protective gas 

The protective gas shall be inert. The concentration of oxygen after filling with inert gas shall 
be less than 1. % by volume. 

8.3 Internal sources of release 
Internal sources of release are not permitted. 

8.4 Filling procedure 

The pressurized enclosure shall be filled with inert gas in a non-hazardous area using the 
procedure specified by the manufacturer. 

8.5 Safety devices 

Two automatic safety devices for type px or type py or one automatic safety device for type pz 
shall be provided to operate when the overpressure falls below the minimum value specified 
by the manufacturer. It shall be possible to check the correct operation of the devices when 
the equipment is in service. The automatic safety devices shall be capable of being reset only 
by the use of a tool or a key. 

NOTE The purpose for which the automatic safety devices are used (that is, to disconnect power or to sound an 
alarm or otherwise ensure safety of the installation) is typically .the responsibility of the user. 

8.6 Protection types that may remain energized 

Electrical equipment within the pressurized enclosure that may be energized when type of 
protection "p" is not in operation shall be protected by one of the types of protection listed 
in 7.13. 

8.7 Overpressure 

The minimum overpressure shall be greater than the maximum pressure loss in normal 
service measured over a period not less than 100 times the time necessary for the cooling of 
enclosed components in accordance with 6.3 b) of IEC 60079-0, with a minimum of 1 h. The 
minimum level of overpressure shall not be less than 50 Pa above the external pressure 
under the most onerous conditions specified for normal service. 

9 Supply of protective gas 

9.1 Type of gas 

The protective gas shall be non-flammable. The manufacturer shall specify the protective gas 
and any alternative permitted. 

NOTE 1 The protective gas should not, by reason of its chemical characteristics or the impurities that it may 
contain, reduce the effectiveness of the type of protection "p", or adversely affect the satisfactory operation and 
integrity of the enclosed equipment. 

NOTE 2 Air of normal instrument quality, nitrogen, or other non-flammable gas is considered acceptable as a 
protective gas. 

NOTE 3 When an inert gas is used, a risk of asphyxiation exists. Therefore a suitable warning should be affixed 
to the enclosure. Alternatively, a suitable means of purging the enclosure to remove the inert gas prior to the 
opening of doors or covers should be provided. 
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1 9.2 Temperature 

\ 

The temperature of the protective gas shall not normally exceed 40 °C at the inlet of the 
enclosure. In special circumstances, a higher temperature may be permitted or a lower 
temperature may be required; in this case, the temperature shall be marked on the enclosure. 

1 NOTE If necessary, measures should be taken to avoid condensation and freezing. 

I 

1 10 Pressurized eausoment with an internal source of release 

| 

I The release conditions, containment system design requirements, the appropriate 

\ pressurization techniques and the restrictions on ignition-capable apparatus and interna! hot 

cnrfa^oc aro niwon in rtlaiicoc i1 in 1 *> 
euita — - — ._ j,..^.. ,., „.„„„„„ . . .t. ,„. 

I 

i 

11 Release conditions 

! 11.1 No release 

11.1.1 There is no interna! release when the containment system is infallible; see 12.2. 

11.1.2 No interna! release is deemed to exist when the flammable substances inside the 

containment system are in the gas or vapour phase when operating between the specified 
temperature limits and either 

a) the gas mixture within the containment system is aiways below the LEL; or 

b) the minimum pressure specified for the pressurized enclosure is at least 50 Pa higher than 
the maximum pressure specified for the containment system and an automatic safety 
device is provided to operate if the pressure difference fails below 50 Pa. 

NOTE The purposefs) for which the signal from the automatic safety device is used (that is, to disconnecs power 
or to sound an alarm or otherwise maintain the safety of the installation) is the responsibility of the user. 

The conditions to be met in this subclause require the equipment to be marked with the 
! symbol "X" in accordance with 29.2 i) of !EC 80079-0 and the special condition for safe use 

shall specify the measures to be taken to ensure safe use. 

i 11.2 Limited release of a gas or vapour 

i The rats of release of the flammable substance into the pressurized enclosure shall be 

; : predictable in al! conditions of containment system failure; see 12.3. 

HOIE For the purposes of this standard, release of a liquefied gas is considered as release of a gas. 

| 11.3 Limited release of a liquid 

| The rate of release of the flammable substance into the pressurized enclosure is limited as 

In 11 2, but the conversion of the liquid into a flammable vapour is not predictable. 
5 Consideration snaii be given to iils pussibie a^uuisiuiaiiusi m liquid iissiiis me pisssuiiicu 

I enclosure and the consequences thereof. 



If oxygen may be released from the liquid, the maximum flow rate of oxygen shall be 

predicted; see 13.2.2. 
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12 Design requirements for the containment system 

12.1 General design requirements 

The design and construction of the containment system, which will determine whether leakage 
is likely to occur or not, shall be based on the most onerous conditions of service specified by 
the manufacturer. 

The containment system shall be either infallible or have a limited release upon failure. If the 
flammable substance is a liquid, there shall be no normal release (see Annex E) and the 
protective gas shall be inert. 

NOTE The protective gas needs to be inert to prevent the evolved vapours from exceeding the capabilities of the 
diluting protective gas. 

The manufacturer shall specify the maximum inlet pressure to the containment system. 

Details of the design and construction of the containment system, the types and operating 
conditions of the flammable substance it may contain and the expected release rate or rates 
at given locations, shall be provided by the manufacturer in order for the containment system 
to be classified as an infallible containment system (12.2) or a containment system with 
limited release (12.3). 

12.2 Infallible containment system 

The containment system shall be composed of metallic, ceramic or glass, pipes, tubes or 
vessels which have no moving joints. Joints shall be made by welding, brazing, glass to metal 
sealing, or by eutectic methods 1 ). 

Low temperature solder alloys such as lead/tin composites are not acceptable. 

NOTE The manufacturer should carefully consider damage to a potentially fragile containment system by adverse 
operating conditions. Adverse operating conditions to be agreed between manufacturer and user may include 
vibration, thermal shock and maintenance operations when doors or access covers of the pressurized enclosure 
are open. 

12.3 Containment system with a limited release 

The design of a containment system with limited release shall be such that the rate of release 
of the flammable substance is predictable in al! conditions of containment system failure. The 
quantity of flammable substance released into the pressurized enclosure includes the quantity 
of flammable substance in the containment system and the flow of the flammable substance 
entering the containment system from the process. The flow shall be limited to a predictable 
rate by appropriate flow limiting devices, fitted outside the pressurized enclosure. 

However, if that part of the containment system from the entry point into the pressurized 
enclosure up to and including the inlet to the flow limiting device conforms to 12.2, the flow 
limiting device may be installed inside the pressurized enclosure, in which case the flow 
limiting device shall be permanently secured and shall have no movable parts. 



A method of joining two or more components, normally metallic, employing a binary or ternary alloy system 
which solidifies at a constant temperature which is lower than the beginning of solidification of any of the 
components being joined. 
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The process flow into the containment system need not be limited if the maximum release rate 
from the containment system into the pressurized enclosure can be predicted. This condition 
can be met when 

a) the containment system comprises connected parts which individually meet the 
requirements of 12,2 and the joints between the parts are so constructed that the 
maximum release rate can be predicted and the joints are permanently secured; and/or 

b) the containment system includes orifices, or nozzles, for the purpose of release in normal 
operation (for example, flames) but otherwise meets the requirements of 12.2. 

if the flow limiting device is not included as part of the equipment, the pressurized enclosure 
shall be marked with the symbol "X* in accordance wiih 29.2 i) of iEC 60079-0 and the special 
condition for safe use shall specify the measures to be taken to ensure safe use including the 
maximum pressure and flow of the flammable substance into the containment system 

Pressurized enclosures containing a flame snail be assessed as though the flame had been 
extinguished The maximum quantity of the fuel/air mixture which supplies the flame shall be 
added to the quantity of release from the containment system 

NOTE 1 Elasiomenc seals, windows and other non metallic parts of the coniamment system are permissible Pipe 
threads, compression jo.nts {for example, metallic compression fittings) and flanged joints are also permissible 

NOTE 2 Consideiation should De given by tne user to the possible tarnation of a fiammabls mature due to the 
possibility of air panellation into the containment system and the resulting additional precautions that may be 
necessary 

13 Protective gas and pressurising techniques 

13.1 General 

The choice of protective gas depends upon the probability, quantity and constituents of the 
release from the containment system. See Table 4 for tabulation of the permitted protective 
gas. 

Table 4 - Protective gas requirements for a pressurized enclosure 
with a containment system 



(rtt 


ornal release (see Annex E) 


Continuous dilution 


Leaksgo compensation 


Substance 


Normal 


Abnormal 


Annex 


UEL < 80 % J UEL > 80 % 


UEL < 80 % 


UEL > 80 % 


Gas or hquid 


None 


None 


E 2 


Not applicable 


Not applicable 


Gas 


None 


Limited 


L 3 


Air or inert 


Air 


Inert only 


<no-» 


Gas 


Limited 


Limited 


6,4 


Air or inert 


Air 


<no> 


ino> 


Liqyd 


None 


Limited 


E3 


inert only 


<no> 


Inert only 


<no> 


Liquid 


Limited 


Limited 


E.4 


<no> 


«no> 


<no> 


<:no> 


<no> means pressunzation technique no! acceptable 
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The design of the pressurized enclosure with a containment system and a limited release 
shall be such that no explosive gas atmosphere can be formed inside the pressurized 
enclosure at a potential ignition source, that is, outside the dilution area. Annex F provides 
examples of how internal partitions may be used to ensure potential ignition sources are 
outside the dilution area. 

Where inert gas is used as the protective gas, the pressurized enclosure shall be marked in 
accordance with 18.9. 

The applicable pressurizing techniques depend upon the release condition and on the 
constituents of the release as follows. 

13.2 Pressurization with leakage compensation 

13.2.1 No release 

The protective gas shall be air or inert gas. 

13.2.2 Limited! release of a gas or liquid 
The protective gas shall be inert gas. 

The concentration of oxygen in the flammable substance shall not exceed 2 % (V7V). 

There shall not be any normal release (see Annex E) of the flammable substance. 

The UEL of the flammable substance shall not exceed 80 %. 

NOTE 1 It is difficult or impossible to protect with leakage compensation using inert gas when the flammable 
substance is capable of reacting with little or no oxygen present (that is to say it has a UEL greater than 80 %). 

NOTE 2 If the flammable substance has a UEL exceeding 80 %, or if it has a concentration of oxygen exceeding 
2 % (V/V), or if there is a normal release (see Annex E) of the flammable substance, then continuous flow in 
accordance with 13.3 should be used to dilute the flammable substance. 

13.3 Pressurization with dilution 

13.3.1 Ko release 

The protective gas shall be air or inert gas. 

13.3.2 Limited release of a gas or vapour 

The flow rate of protective gas after purging shall be sufficient, under all conditions of 
containment system failure, to dilute the maximum release at a potential ignition source, that 
is outside the dilution area, as follows: 

a) when the protective gas is air, the flammable substance in the release shall be diluted to a 
concentration not exceeding 25 % of the LEL; 

b) when the protective gas is inert, any oxygen in the release shall be diluted to a 
concentration not exceeding 2 % (V7V). 

When the flammable substance released from the containment system has a UEL greater 
than 80 %, any release shall be diluted with air to a concentration not exceeding 25 % of the 
LEL 

NOTE It is necessary to dilute to 25 % of the LEL when the flammable substance is capable of reacting with little 
or no oxygen present, that is to say it has a UEL greater than 80 %. 
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13.3.3 Limited release of a liquid 

The protective gas shall be inert and the provisions of 13.3.2 b) shall be complied with. There 
shall not be any normal release (see Annex E) of the flammable substance. 

14 Ignition-capable apparatus 

Electrical apparatus in the dilution area shall be protected by a type of protection listed in 
Table 5. Exceptions from this requirement are flames, igniters or other similar apparatus 
intended to ignite a flame. The dilution area emanating from the flame shall not overlap any 
other dilution area. 

Table 5 - Protection types permitted within the dilution area 



Internal release is 


Type px, 
type py 


Type pz 


abnormal 


d, e, la, ib, ma, mb, o, q 


d, e, ia, ib, ic, ma, mb, mc, o, q, nA, nC, nl_ 


normal 


la, ma 


la ma 



NOTE 1 Generally, any internal source of release should be near to the outlet and any ignition-capable apparatus 
near to the inlet of the protective gas, to allow the shortest possible way for released flammable gas to leave the 
pressurized enclosure without passing ignition-capable apparatus. 

NOTE 2 To avoid ignition from an ignition source within the containment system back into the plant, the use of a 
flame arrestor can be necessary. Such measures are not covered by this standard 

15 Internal hot surfaces 

An automatic safety device shall be provided if the pressurized enclosure contains any 
surface having a temperature which exceeds the ignition temperature of the flammable 
substance potentially released from the containment system. The action of the safety device 
following the operation of the safety device specified in 11.1 .2 b) is shown in Table 3. 

Additionally, 

a) if the protective gas is air, the release of the remaining flammable substance in the 
containment system shall not form a concentration greater than 50 % of the LEL in the 
vicinity of the hot surface(s); or 

b) if the protective gas is inert, the design and construction of the joints of the pressurized 
enclosure shall be such as to prevent significant mixing of external air with the internal 
inert gas (or internal flammable gas or vapour) during the cooling period. The ingress of 
external air shall not increase the concentration of oxygen to a value greater than 2 % 
(V/V). 

The pressurized enclosure shall be marked: 



WARNING 
POWER 



DO NOT OPEN ANY DOOR OR COVER FOR xxx MINUTES AFTER REMOVING 



This delay shall be the longer of the times taken for the hot surface to cool below the ignition 
temperature of the flammable substance released from the containment system or below the 
temperature class of the pressurized enclosure. 
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US Type verification) and! teste 

16.1 RSaximum overpressure test 

A pressure equal to 1,5 times the maximum overpressure specified or 200 Pa, whichever is 
the greater, shall be applied! to the pressurized enclosure and, where they are an integral part 
of the enclosure, the associated ducts and their connecting parts. 

The test pressure shall be applied for a period of 2 min ± 10 s. 

The test is considered to be satisfactory if no permanent deformation occurs which would 
invalidate the type of protectidn. 

16.2 Leakage test 

16.2.1 Other than static pressurtzation 

The pressure in the pressurized enclosure shail be adjusted to the maximum overpressure 
specified by the manufacturer for normal service. With the outlet aperture closed, the leakage 
flow rate shall be measured at the inlet aperture. 

The measured flow rate shall be not greater than the maximum leakage flow rate specified by 
the manufacturer. 

15.2.2 Static pressurization 

The pressure in the pressurized enclosure shall be adjusted to the maximum overpressure 
that can occur in normal service. With the aperture(s) closed, the infernal pressure shall be 
monitored for a period of time, in accordance with 8.7. The change of pressure shall be not 
greater than the minimum overpressure specified for normal service. 

16.3 Purging test for pressurized enclosures with no internal source of release 
(pressurizatson technique may be leakage compensation or continuous ftowj) 

and filling procedure test for static pressurization 

16.3.1 Pressurized enclosure where the protective gas is air 

The pressurized enclosure shail be prepared for test as described in Annex A. The 
pressurized enclosure shall be filled with the test gas to a concentration of not less than 70 % 
at any point. As soon as the pressurized enclosure is filled, the test gas supply shall be turned 
off and the air supply turned on at the minimum purging rate specified by the manufacturer. 
The time taken until there is no sample point where there is a test gas concentration in excess 
of that specified in Clause A.2 shall be measured and noted as the purging time. If a second 
test is required, the pressurized enclosure shall be filled with a second test gas, representing 
the other end of the density range, to a concentration of not less than 70 % at any point and 
the purging time for the second test shall be measured. The minimum purging duration 
specified by the manufacturer shall be not less than the measured purging time or the longer 
of the two measured purging times where two tests are carried out. 

16.3.2 Pressurized enclosure where the protective gas is inert 

The pressurized enclosure shall be prepared for test as described in Annex A. The enclosure 
shall be filled initially with air at normal atmospheric pressure. The enclosure shall then be 
purged with the inert gas specified by the manufacturer. 
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The time taken until there is no sample point where there is an oxygen concentration 
exceeding that specified in Clause A. 3 shall be measured and noted as the purging time. 

The minimum purging duration specified by the manufacturer shall be not less than the 
measured purging time. 

16.3.3 Pressurized enclosure where the protective gas may be either air or an inert 
gas with a density equal to air ±10 % 

Where air and inert gas are permitted as alternative protective gases with the same purging 
time, the purging time shall be measured by the method specified in 16.3 1. 

16.3.4 Filling procedure test for a pressurized enclosure protected by static 
pressurization 

in the case of static pressurization, the enclosure shall be filled initially with air at normal 
atmospheric pressure The equipment shall then be filled with inert gas in accordance with the 
manufacturer's specifications, ft shall then be verified that there is no sample point where 
there is an oxygen concentration exceeding 1 % (V/V), referred to atmospheric conditions. 

16.4 Purging and dilution tests for a pressurized enclosure with an interna! source of 
release 

16.4.1 Test gas 

The choice of test gas or gases shall take account of both the external gases and the 
internally released flammable substance 

16.4.2 Pressurized enclosure where the flammable substance has less than 2 % {V/V) 
oxygen and the protective gas is inert 

16.4.2.1 Purging test 

The test shall be cameo out using the test procedure specified in 16 3 2 The minimum purge 

rlew rate shall not be less than the maximum release rate from the containment system. 

The minimum purging time specified by the manuiacturer shall be not less than 1,5 times the 
measured purging time 

NOTE ttj make allowance fo< oxygen (hat could be released irom me containment system during purging, the 
purging time confirmed in the test is increased by 50 % 

16.4.2.2 Dilution test 

A dilution test is not required because the flammable substance does not contain more than 
2 % (V/V) oxygen 
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16 A3 Pressurized scicSosyrs with 

systemm with [ess tthauii 211 % (V/V) 

HSA3.1, Putrgimg test 



. _ Join by eonfifflious flow, eouitairtctniemt 
oxygen acid! UBia proteclliva gas is inert 



The enclosure shall be filled with air. Air shall also be injected into the enclosure through the 
containment system at a flow rate corresponding to the maximum release rate in a manner 
representing the most onerous conditions of release, faking into account the position, number 
and. nature of the releases and their proximity to potentially ignition-capable apparatus that is 
outside the dilution area. 

The supply of protective gas shall then be turned on at the minimum purging flow rate 
specified by the manufacturer. 

The time taken until there is no sample point where there is an oxygen concentration 
exceeding that specified in Clause A.3 shall be recorded as the measured purging time. 

The minimum purging duration specified by the manufacturer shall be not less than the 
measured purging time. 

H6A3.2 Dilmt'ost tost 

Immediately after the purging test specified in 16.4.3.1, the supply of the protective gas shall 
be adjusted to the minimum flow rate specified by the manufacturer, the oxygen flow rate from 
the containment system being maintained at that specified in 16.4.3.1. 

The oxygen concentration measured over a period of time not less than 30 min shall not 
exceed the concentration as specified in Clause A.3. 

A quantity of air containing an equivalent quantify of oxygen to that within the containment 
system shall then be released info the pressurized enclosure from the containment system 
together with a release of air in accordance with 12.3. 

During the period of release, the concentration of oxygen in the vicinity of potentially ignition- 
capable apparatus, that is outside the dilution area, shall not exceed 1,5 times the oxygen 
concentration specified in Clause A.3 and shall, in a time not greater than 30 min, be reduced 
below the specified concentration. 

NOTE This test is used to simulate a bulk release equating to a catastrophic failure of the containment system. 

HSA4 Pressurized anctosure where the ftanniimaata substance is not a !Eqju!d, 
pressuwrizatioiiii by sontjraous flow aund the protective gas is air 

H6A4.H Purging test 

The test shall be carried out using the test procedure specified in 16.3.1. 

In addition, during the test, the test gas shall be injected into the pressurized enclosure 
through the containment system at the maximum release rate, in a manner representing the 
most onerous conditions of release, taking into account the position, number and nature of the 
releases and their proximity to potentially ignition-capable apparatus, that. are outside the 
dilution area. 



23 



IS/IEC 60079-2 : 2007 

The time taken until there is no sample point where there is a test gas concentration 
exceeding that specified in Clause A.2 shall be measured. 

If a second test is required, the test shall be repeated using the second test gas and the 
purging time recorded as the measured purging time. 

The minimum purging duration specified by the manufacturer shall be not less than the 
measured purging time or the longer of the two measured purging times where two tests are 
carried out. 

16.4,4.2 Dilution test 

Immediately after the purging test specified in 16.4.4.1, the supply of protective gas shai! be 
adjusted, if necessary, to the minimum dilution flow rate specified by the manufacturer, the 
test gas flow rate from the containment system being maintained at that specified in 16.4.3.1. 

The test gas concentration measured during a time period of not less than 30 min shall not 
exceed that specified in Clause A.2. 

A quantity of test gas equivalent to the volume of flammable gas within the containment 
system shal! then be released into the pressurized enclosure from the containment system 
together with a flow of test gas equivalent to the maximum release of flammable gas in 
accordance with 12.3. 

During the period of release, the concentration of a test gas in the vicinity of potentially 
ignition-capable apparatus, that is outside the dilution area, shall not exceed twice the value 
specified in Clause A.2 and shall be reduced below the specified value within 30 min. 

if a second test :s required, the test shall be repeated using the second test gas. 

NOTE Tins test is used to simulate a bulk release equating to a catastrophic failure of the containment system 

16. S Verification of minimum overpressure 

A test shall be made to verify that the pressurization system is capable of operating and 
maintaining an overpressure complying with 7,10 under normal sen/Ice conditions. 

The pressure in the enclosure shali be measured at points where leakage is likely to occur, 
and especially where the lowest pressure will occur. 

Protective gas shail be supplied to the pressurized enclosure at the minimum overpressure, 
and if necessary, at the minimum flow rate specified by the manufacturer. 

For rotating electrical machines, the tests shall be carried out both with the machine stopped 
and with it running at its maximum rated speed. 

16.8 Tests for an infallible containment system 

NOTE These tests are earned out on a containment system designed to be infallible. 
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16.6.1 Overpressure test 



A test pressure of at least 5 times the maximum internal overpressure specified for normal 
service with a minimum of 1 000 Pa shall be applied to the containment system for a period of 
2 min ± 10 s. The containment system shall be tested under the most onerous conditions of 
rated temperature. 

The increase of the test pressure should achieve the maximum pressure within 5 s. 

The test is considered to be satisfactory if no permanent deformation occurs and the test 
specified in 16.6.2 is passed. 

16.6.2 Infallibility test 

a) The containment system shall be surrounded by helium at a pressure equal to the 
maximum pressure specified for normal service I he containment system shall be 
evacuated down to an absolute pressure of 0,1 Pa or better A schematic diagram of this 
test is given in Annex G. 

b) Alternatively, the containment system shall be located in a vacuum chamber and be 
connected to a helium supply at the maximum pressure specified for normal service. The 
vacuum chamber shall be evacuated down to an absolute pressure of 0,1 Pa or better 

The test is considered satisfactory if an absolute pressure of 0,1 Pa can. be maintained with 
the evacuating system operating. 

18.7 Overpressure test for a containment system with a limited release 

NOTE This test is carried out on a containment system which has a limited lelease during normal operation 

A test pressure of ai least 1,5 times the T*;?::imum internal overpressure specified for normal 
service, with a minimum of 200 Pa, shdil be applied to itris containment system and main- 
tained for a time of 2 min ±10 s. The te,** is considered to be satisfactory if no permanent 
deformation occurs. 

18.8 Verifying ability of the pressurised enclosure to limit interna! pressure 

This test is applicable %'hen an enclosure is designed for use with compressed air (or other 
compressed gas) and where leakage, vents, or pressure relief devices are relied upon to limit 
me maximum overpressure when a regulator fails. 

NOTE The following tests can be iitfoefrfty dan&eiouf. unless Pdecjuate safeguards for personnel and property 
are employed 

The pressurization system and enclosure shall be tested using the maximum rated supply 
pressure or 690 kPa, whichever is the greater, applied to the inlet of the pressurization 
system. The regulator in the pressurization system shall be by-passed to simulate failure of 
the regulator. 

NOTE The 690 kPa pressure represents a maximum pressure for a typical instrument air supply 

All openings, excluding vents and pressure relief devices, that can be closed during normal 
operation of the equipment shall be closed. 

The measured internal pressure shall not exceed the specified maximum overpressure. 
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17 Routine tests 

17.1 Functional test 

The performance of safety devices shall be verified. 

17.2 Leakage test 

The leakage of protection gas shall be tested as specified in 16.2. 

17.3 Tests for an infallible containment system 

An infallible containment system shall be tested as specified in 16.6. 

17.4 Test for a;contaEnment'system with a limited release 
The containment system shall be tested as specified in 16.7. 

18 Wmirkmg 

18.1 Identoffying as pressurized 

Tne pressurized enclosure shall be marked "WARNING - PRESSURIZED ENCLOSURE". 

18.2 Warnings 

Where warning markings are required by this standard, the text following the word 
"WARNING" may be replaced by technically equivalent text. Multiple warnings may be 
combined into one equivalent warning. 

18.3 Supplementally marking 

The following supplementary information shall also be marked as appropriate: 

a) the type of protection px, py, or pz; 

b) minimum quantity of protective gas required to purge the enclosure specified by 

- minimum purging flow rate of protective gas; and 

- minimum purging duration; and 

- minimum additional purging duration per unit volume of additional ducting (where 
appropriate); 

NOTE 1 It is typically the responsibility of the user to increase the quantity of protective gas to ensure 
purging of the ducts. 

NOTE 2 For type pz and type py, the minimum pressure may be used in place of the flow rate if the pressure 
is a positive indication of the correct flow (see 7.7 c)). 

c) type of protective gas if other than air; 

d) minimum and maximum overpressure; 

e) minimum flow rate of protective gas; 

f) minimum and maximum supply pressure to the pressurization system; 

g) the maximum leakage rate from the pressurized enclosure; 

h) a special temperature or range of temperatures for the protective gas at the inlet to the 
pressurized enclosure when specified by the manufacturer; 
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i) the point or points at which the pressure is to be monitored unless this is indicated in the 
relevant documentation. 

18.4 Internal source of release 

Pressurized enclosures with a containment system shall additionally be marked with the 
following, as appropriate; 

a) the maximum inlet pressure to the containment system; 

b) the maximum flow rate into the containment system; 

c) a restriction that the flammable substance oxygen concentration must not exceed 2 %; 

d) a restriction that the flammable substance shall not have a UEL higher than 8G %. 

15.5 Static pressurization 

Pressurized enclosures protected by static pressurization shall be marked: 

WARNING - THIS ENCLOSURE IS PROTECTED BY STATIC PRESSURIZATION. 

THIS ENCLOSURE SHALL BE FILLED ONLY IN A NON-HAZARDOUS AREA 

ACCORDING TO THE MANUFACTURER'S INSTRUCTIONS 

18.6 Pressurization systems 

A pressurization system with a separate certificate is marked as associated apparatus. 

NOTE A system far use in a non- hazardous area is marked jEs p] or marked Ex |pl it tor use in the hazardous 
area, see !EC 60079-0 

18.7 Warnings required m other clauses 



Clause or Recommended naming fsimiiar wording is permitted) 

fubeiause 



';■ 3 6 



7 ?t,J 

? 9d) 
15 



WARNING - OH NOT OPEN WHEN .AN EXPLOSiVE ATMOSPHERE MAY BE PRESENT 



WARNING - Power shall not be restored after enclosure has been opened until enclosure 

has been purged for minutes at a flow rate of 



WARNING - PROTECTIVE GAS SUPPLY VAI.v'F. - FOLLOW INSTRUCTIONS BEFORE 
CLOSING 



WARNING - DO NOT OPEN ANY DOOR OR COVER FOR xxx MINUTES AFTER 
REMOVING POWER 



18-8 Overpressure limited by user 

When instructions require the user to limit the pressure, the maximum operating pressure 
shall be marked on the enclosure. The instructions shall contain either of the following: 
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a) requirements for the user to install a protective gas supply that wfil noi exceed the 
maximum operating pressure of the enclosure under single-fault conditions: The fault 
should be self-revealing. Protection can be either with a redundant regulator or with an 
external pressure relief valve that is capable of handling the maximum flow rate; or 

lb) requirements for the user to use only a blower system and not compressed air for the 
protective gas supply. 

Compliance is checked by inspection of the instructions and markings. 



Pressurized enclosures using inert gas as the protective gas shall be marked as follows: 

WARNING - THIS ENCLOSURE CONTAINS INERT GAS AND MAY BE AN ASPHYXIATION 

HAZARD. THIS ENCLOSURE ALSO CONTAINS A FLAMMABLE SUBSTANCE THAT MAY BE 

WITHIN THE FLAMMABLE LIMITS WHEN EXPOSED TO AIR. 

Annex D provides recommendations with respect to pressurization. 
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Annex A 

(normative) 

Purging and dilution tests 

A.1 General 

The internal atmosphere of the pressurized enclosure shall be tested at different points where 
it is considered that the test gas is most likely to persist and in the vicinity of potentially 
ignition-capable apparatus, that is outside the normal dilution area. 

The gas concentration at the test points shall be analysed or measured throughout the period 
of the test(s). For example, the pressurized enclosure may be fitted with a number of small- 
bore tubes, the open ends of which shall be located inside the pressurized enclosure at the 
sampling points. 

If the test consists of taking samples, the quantities taken should not significantly influence 
the test. 

If necessary, apertures in the pressurized enclosure may be closed to enable the pressurized 
enclosure to be filled with the specified test gas, provided they are re-opened for the purging 
and dilution tests. 

Where air is used as the protective gas the test method shall be as follows: 

- when required for specific applications, tests may be carried out for specific flammable 
gases and vapours. In this case the flammable gases shall be specified and test gas(es) 
chosen having densities within ±10 % of the heaviest and lightest gas specified; 

- in the case of a single specified gas a single test shall be carried out with a test gas 
having a density within ±10 % of the specified gas; 

- when it is required to cover all flammaye gases, two tests shall be carried out. One test 
shall be made to cover lighter-than-aii gases using helium as the test gas. The second 
test shall be made to cover heavier-than-air gases using either argon or carbon dioxide as 
the test gas. 

NOTE Generally, test gases should be non-flammable and non-toxic. 

A.2 Criteria for compliance where the protective gas is air 

The concentration of test gas at the sample points after purging and applicable dilution shall 
not exceed the following values: 

- where test(s) were conducted for specific flammable gases, a value equivalent to 25 % of 
the most onerous LEL; 

- where one specific flammable gas is covered, a value equivalent to 25 % of its LEL; 

- where all flammable gases are covered, 1 % for the helium test and 0,25 % for the argon 
or carbon dioxide test. 

NOTE These values correspond approximately to 25 % of the LEL for light and heavy flammable gases 
respectively. 



29 



tS/lEC 60079-2 : 2007 



A.3 Cirllteirlla fop compllacrcs whair© tto© pcoHsctEv© gas Us tm©ci 

Where the protective gas is inert, the concentration of oxygen after purging and applicable 
dilution shall not exceed 2 % (V7V). 
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Annex B 

(informative) 

Examples of functional sequence diagram 



The following is an example of information fo be provided by the manufacturer for a simple 
control system for a pressurized enclosure with leakage compensation. 

Table B.i -Truth tabie of a leakage-compensation purge control system 
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Pirturc. g.< _ Stats disgrsrr, cf a Hcakayw-uumpensaucn purge control system 
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LEAKAGE-COMPENSATION LOGICAL DEFINITIONS 
Exceeds maximum overpressure = [XOP] 
Overpressure > 50 Pa (25 Pa for pz) = [MOP] 
Purge flow > minimum = [PFLO] 



Purge time incomplete - [PTIM] 
Purge time complete = [PTIM] 
Initial state = SO 



[MOP] & [XOP]& [PFLO] & [PTIM]=^ S1 Minimum conditions to start purge 



[MOP] & [XOP] & [PFLO] & [PTIM]= S2 Purging 



[MOP] &-[XOP] & [PTIM] = S3 Purging complete, power connected 



Each state of the system is defined in response to the inputs of the monitoring devices. The 
states are unique. Transitions between states are only allowed along paths defined by the 
arrows and in the direction of the arrows. The logical conditions for the occupation of each 
state are uniquely defined by Boolean logical expressions. All possible combinations of input 
conditions are shown in the table. Other systems with more monitoring devices can be 
described by this method provided each operational state is uniquely defined by its inputs. 
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Annex C 
(informative) 

Examples of the changes in pressure In ducts and enclosures 

NOTE In the figures, examples are shown where the overpressure is maintained by a fan. This can however also 
be provided by other means, for example, by feeding air from compressed air cylinders, compressors, etc. In such 
cases, there would be different pressure drops up to the enclosure entry 




Key 

H, Pie&sure of hw ^roteciiv*-. gas (determined by >*it flc-rt resistance thiouyh ihe ducting, the- parts within the 
enclosure and in certain cases through a choke) 



1 Protective gas. inlet (m a non-hazardous area, 

2 Ducting 

3 Fan 

4 Enclosure 

5 Choke (whera icquirod 'o maintain the 

overpressure; 

6 (Not used on this diagram) 



7 P. oiactive gas outlet 

8 ik'ot usod on this diagiam) 
b Ove?pressure 

10 Internal pressure 

11 f-.xterna! pressure 



Figure C.I a) - Protective gas outlet without a spark and particle barrier 
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Key 

P, Pressure of the protective gas (determined by the flow resistance through the ducting, the parts within the 
enclosure and in certain cases through a choke and spark and particle barrier) 



1 


Protective gas inlet (in a non-hazardous area) 


7 Protective gas outlet 


2 


Ducting 


8 Spark and particle barrier 


3 


Fan 


9 Overpressure 


4 


Enclosure 


10 Internal pressure 


5 


Choke (where required to maintain the 


11 External pressure 



overpressure) 
6 (Not used on this diagram) 

Figmre C.1 b) - Protective gas outlet wstfo a spark autd parttcie barrier 
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Key 

P } Piessu:o nf the protective gas falmost constant) 

1 Protective gas inlat (in a rton-hazaycious area) 

2 Ductinj 
'i Fan 

4 Enclosure 

5 ijSos uSad Mi this Tig^rarn) 

6 Outlet vauu 



7 Protective gas outlet 

S (Not used on th:s diagram) 

<n Overpressure 

10 in'ernal pressure 

!' £<t»rr.ai pressure 



Figure C.Z ■- Pressurized •c--- 5 _'fcures twitte leakage compensation, 
enclosures s-.-Uout .r.oving parts 
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Key 

P 3 Pressure of the protective gas (determined by the flow resistance of the internal parts, and influenced between 
A, B and C by the internal cooling fan) 



1 Protective gas inlet (in a non-hazardous area) 

2 Ducting 

3 Fan 

4 Enclosure 

5 (Not used on this diagram) 

6 Outlet valve 



7 Protective gas outlet 

8 (Not used on this diagram) 

9 Overpressure 

10 Internal pressure 

1 1 External pressure 



Pressure at every point where leakage can occur is above the minimum of 5Q Pa for type px. 

NOTE Care should be taken in the application of pressurization to motors having an internally enclosed cooling 
circuit in which circulation is assisted by an internal fan, since the effect of such fans may be to produce a negative 
pressure in parts of the casing with consequent risk of ingress of the external atmosphere. Any proposal to 
pressurize an internally ventilated motor should be submitted to the manufacturer of the motor. 

Figure C.3 - Pressurized enclosures with leakage compensation, 
rotating eilecttrical machine with: an internal cooling fan 
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Key 

P 4 Pressure of protective gas (determined by the flow resistance of the internal parts and by the uppermost value 
of pressure of the external air) 

P s Pressure of the external air, caused by the external cooling fan 



1 Protective gas inlet (in a non-hazardous areaj 

2 Ducting 

3 !-"an 

4 Enclosure 

5 (Not used on this diagram) 

6 Outlet valve 



7 Protective gas outlet 

8 (Not used on this diagram) 

9 (Not used on this diagram) 

10 Interna! piessure 

11 External pressure 



Figure C.4 - Pressurized enclosure with a leakage compensation 
rotating electrical machine with an externa! cooiincs fan 
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(informative) 
infoirraiafflon to be arovidedl to the user 



D.1 General 

It is essential for safety that information about proper installation of the pressurization system 
be provided to .the user. 

Specific issues that the manufacturer should address as appropriate are as follows in Clause 
D.2 to Clause D.6 inclusive. 

D.2 Ducting of protective gas 

D.2.11 Location of inlet 

Except for cylinder-supplied gases and some Group ! applications, the point at which the 
protective gas enters the supply duct(s) should be situated in a non-hazardous area. 

Consideration should be given to minimizing the migration of flammable gases from the 
hazardous area to the non-hazardous area upon loss of pressurization. 

For Group I applications where the protective gas enters the supply ducts from a hazardous 
area, the following precautions should be taken: 

a) two independent firedamp detectors should be fitted at the discharge side of the fan or 
compressor, each arranged to automatically disconnect the electricity supply to the 
pressurized enclosure if the concentration of firedamp exceeds 10 % of the lower 
explosive limit; 

b) the time taken to achieve automatic disconnection should not be greater than one half the 
transit time for the protective gas to flow from the detection point to the pressurized 
enclosure; 

c) in the event of automatic disconnection, the pressurized enclosure should be repurged 
before the electricity suppiy is restored. The purging time should not start until the 
firedamp concentration at the source of protective gas falls below 10 % of the lower 
explosive limit. 

D.2. 2 Ducting between pressurized enclosure and inlet 

The intake ducting to a compressor should not normaily pass through a hazardous area. 

if the compressor intake line passes through a hazardous area, it should be constructed of 
non-combustible material and protected against mechanical damage and corrosion. 
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Adequate precautions should be taken to ensure that the ducting is free from leaks in case 
the internal pressure is below thai of the external atmosphere (see Annex C). Additional 
protective measures, for example, combustible gas defectors, should be considered to ensure 
that the ducting is free of flammable concentrations of gas or vapour. 

D.2,3 Outlets for protective gas 

Ducts for exhausting the protective gas should preferably have their outlets in an area which 
would, apart from the area in ciose proximity to the outlets, be non-hazardous, unless spark 
and particle barriers have been provided by the manufacturer or added by the user 

D.2.4 Additional purge time to account for ducting 

The purge duration should be increased by the time necessary to purge the free volume of 
those associated ducts which are not part of the equipment by at least five times their volume 
at the minimum flow rate specified by the manufacturer. 

D.3 Power for protective gas supply 

"The electrical power for the protective gas supply (blower, compressor, etc ) should be either 
taken from a separa!e power source en taken front the sopoly side of the elects seal Isolator for 
the psessunzed enclosure. 

D.4 Static press ustsaiiorj 

If the overpiessure falls below the minimum specified, the pressurized enclosure should be 
removed to a non-hazardous area before refilling 

D.5 Enclosures with a containment: &/*$sm 

The maximum prt&sure and flow of thf> i mmabte substance into the containment system 
should not exceed the ratings specified by V 3 manufacturer 

Additional precautions may be necessary if an explosive rnixiure may possibly form due to air 
per.ehailon Info iha containment system 

Adequate precautions should be taken to prevent adverse operating conditions iraf may 
damage the containment system. The description documents should explain these conditions 
such as vibration, thermal shock snd maintenance operations when doors or access covers of 
the pressurised enclosure are open 

A flow switch may be required to stop the flow of the flammable substance, for example, if it 
could be Ignited by a hot internal surface and the positive internal pressure is relied upon to 
prevent release from the containment system. 

Additional precautions may be necessary if the abnormal release may adversely affect the 
external area classification. 

D.S Enclosure msxfmum overpressure 

The user should limit the pie&sute as specified by the manufacture*' 
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Aotctox E 

(normative) 



CQassitfiicatioin) ©U the type of o"@l®as@ wcCCttim ©mjcOosusces 



E.H General] 

The consequences of a release of flammable substances within an enclosure are more severe 
than a similar release in free air. A temporary leak inside an enclosure will build up flammable 
substances which will remain inside the enclosure for a long time even after the leak stops. 
Because of this, it is necessary to assign greater importance to "normal release" and 
"abnormal release" than for a release in open air. 

In all cases, devices snail be fitted to limit the flow of flammable substances from the contain- 
ment system into the pressurized enclosure. Only limited releases are permitted. 

E.2 No crormall retease, en© ataosroall release 

The containment system meets the design requirements in 12.2 and the test requirements 
in 16.6 for infallible containment. 

E.3 No normal] iretease, Demited! ataormat release 

A containment system which does not meet the requirements for infallible containment and 
comprises metallic pipes, tubes or elements such as Bourdon tubes, bellows or spirals, with 
joints not subject to disconnection during routine maintenance and made with pipe threads, 
welding, eutectic methods, or metallic compression fittings shall be considered to have no 
normal release but limited abnormal release. 

Rotating or sliding joints, flanged joints, elasfomeric seals and non-metallic flexible tubing do 
not satisfy this criterion. 

E.4 Limited! imocmall release 

Systems which cannot meet the requirements for "no normal release" shall be considered to 
have a limited normal release. This includes containment systems with joints subject to 
routine maintenance. Such joints shall be clearly identified. 

. Containment systems whose construction comprises non-metallic pipes, tubes, or elements 
such as Bourdon tubes, bellows, diaphragms, spirals, elastomeric seals, rotating or sliding 
joints shall be considered to be a source of release in normal operation. 

Enclosures having a flame in normal operation shall be assessed with the flame extinguished. 
If shall be assumed that extinguishing of the flame is a normal occurrence and that the 
equipment shall be classified as having a normal release unless devices are fitted to stop the 
flow of flammable gas or vapour automatically upon flame extinction. 
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Annex F 

(informative) 

Examples for the use of the dilution area concept 




Key 
1 

:> 

3 



Nominal tcundaiy of dilution area 
Inlet of flammable maienal 
Outlet of flammable materia! 
Area of dilution testing 



t> P jrge nutlet 

6 Partition to enclose ICA 

7 Purge inlet 



Figure F.1 - Diagram showing the use of the dilution area concept to simplify 
the purge and dilution test requirements 

By enclosing ignition-capabie apparatus (ICA) within an inner enclosure or through the use of 
partitions, it can be demonstrated by a simple test that the iCA does not lie within 3 dilution 
area. It is not necessary to determine the extent of the dilution area, merely to determine that 
the dilution area does not extend to the ICA. 
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Key 

1 Internal partition 

2 Purge inlet 

3 Infallible parts of containment system 



4 Purge outlet 

5 Location of ICA 

6 Potential source of release with nominal dilution area 



Figure F.2 - Diagram showing the use of the infallible containment system concept to 
simplify the purging and dilution requirements around ICA 

Since those parts of the containment system lying within the internal partition meet the 
requirements for infallible containment, the ICA cannot be within a dilution area. 




Key 

1 Area of dilution testing 

2 Purge inlet with inert gas 



3 Potential source of release with nominal dilution area 

4 Purge outlet 



Figure F.3 - Diagram showing the use of internal partitions around the 

potential source of release to simplify the purging and dilution requirements 

around ICA located outside the partitions 

Since the dilution area is contained within the internal partition, the ICA is not within a dilution 
area. 
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Annex G 

(normative) 

Infallibility test for containment system 




Key 

1 Helium-fitted chamber 

2 System under lesi 

3 Pressure-monitoring device 



4 Evacuafinq system 

5 Critical orifice diameter 

6 Connecting onto; diameter 



NOTE l The volume V2 is greater than the volume V1 of ttrj system under test 

NOIE 7 The cross seci'onal aiea of ihe critical op'ice diame'er DO is less than the cress sectional area of the 
conned. ng orifice Dx 

NOTE 3 the pressing mvinitoi'ng device P sr.cNid to ;cirect*»d io Uke acourit of the properties of the leak 
lestinq yas ( for e.>.ampie he'iLm) 

NOTE 4 Tne test is satisfactory if an absolute r-rt'ec' e of less than, o> equal to. 0,1 Pa can be maintained m V2 
with bolh valves open (ftfi and IV2) 

NO I E 5 The leak rate (if any/ can be determines ■>■••■" iV1 open and IV* closed 

Figure G.I - Schematic diagram o: lite infallibility test described in 16.6.2 a) 
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Annex H 
(informative) 

[introduction of am alternative risk assessment method 
encompassing "equipment protection ievets" for Ex equipment 

H.O Introduction 

This annex provides an explanation of the concept of a risk assessment method 
encompassing equipment protection levels (EPLs). These EPLs are introduced to enable an 
alternative approach to current methods of selecting Ex equipment. 

H.1 Historical background 

Historically, it has been acknowledged that not all types of protection provide the same level 
of assurance against the possibility of an incendive condition occurring. The installation 
standard, IEC 60079-14, allocates specific types of protection to specific zones, on the 
statistical basis that the more likely or frequent the occurrence of an explosive atmosphere, 
the greater the level of security required against the possibility of an ignition source being 
active. 

Hazardous areas (with the normal exception of coal mining) are divided into zones, according 
to the degree of hazard. The degree of hazard is defined according to the probability of the 
occurrence of explosive atmospheres. Generally, no account is taken of the potential 
consequences of an explosion, nor of other factors such as the toxicity of materials. A true 
risk assessment would consider all factors. 

Acceptance of equipment into each zone is historically based on the type of protection. In 
some cases the type of protection may be divided into different levels of protection which 
again historically correlate to zones. For example, intrinsic safety is divided into levels of 
protection "ia" and "ib". The encapsulation "m" standard includes two levels of protection 

"ma" and "mb". 

In the past, the equipment selection standard has provided a solid link between the type of 
protection for the equipment and the zone in which the equipment can be used. As noted 
earlier, nowhere in the IEC system of explosion protection is there any account taken of the 
potential consequences of an explosion, should it occur. 

However, plant operators often make intuitive decisions on extending (or restricting) their 
zones in order to compensate for this omission. A typical example is the installation of "zone 1 
type" navigation equipment in zone 2 areas of offshore oil production platforms, so that the 
navigation equipment can remain functional even in the presence of a totally unexpected 
prolonged gas release. In the other direction, it is reasonable for the owner of a remote, well 
secured, small pumping station to drive the pump with a "zone 2 type" motor, even in zone 1, 
if the total amount of gas available to explode is small and the risk to life and property from 
such an explosion can be discounted. 

The situation became more complex with the publication of the first edition of IEC 60079-26 
which introduced additional requirements to be applied for equipment intended to be used in 
zone 0. Prior to this, Ex ia was considered to be the only technique acceptable in zone 0. 
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It has been recognized that it is beneficial to identify and mark aii products according to their 
inherent ignition risk. This would make equipment selection easier and provide the ability to 
better apply a risk assessment approach, where appropriate. 

K.2 General 

A risk assessment approach for the acceptance of Ex equipment has been introduced as an 
alternative method to the current prescriptive and relatively inflexible approach linking 
equipment to zones. To facilitate this, a system of equipment protection levels has been 
introduced to clearly indicate the inherent ignition risk of equipment, no matter what type of 
protection is used. 

The system of designating these equipment protection levels is as follows. 

H.2.1 Coal mining (Group I) 

H.2.1.1 EPL Ms 

Equipment for installation in a coal mine, having a "very high" level of protection, which has 
sufficient security that it is unlikely to become an ignition source, even when left energized in 
the presence of an outbreak of gas. 

NOTE Typically cornmun, cations circuits and gas detection equipment will be constructed to meet the Ma 
requirements, for example an Ex ia telephone circuit 

H.2.1. 2 EPL Mb 

Equipment for installation in a coat mine, having a "high" level of protection, which has 
sufficient security that it is unlikely to become a source of ignition m the time span between 
there being an outbreak of gas and the equipment being de-energized 

NOTE Typically all the coal winning equ'pmem j/i'I tx-. ,-jnstiucted to meet tne Mb requirements tor example V > a 
motors and switchgeai 

.4.2.2 Gases (Group II) 

H.2.2.1 EPLGa 

Equipment for explosive gas atmospheres, having a "very high" ievel ot protection, which is 
not a source of ignition m normal operation, expected malfunction faults ot when subject to 
rare faults. 

H.2.2.2 EPL Gb 

Equipment fot explosive gas atmospheres, having a "high" level of protection, which is not a 
source of ignition in normal operation or when subject to faults that may be expected, though 
not necessarily on a regular basis 

NOTE- The majority of the standard protection concepts biing equipment within this equipment protection level 

H. 2.2.3 EPL Gc 

Equipment for explosive gas atmospheres, having an "enhanced" level of protection, which is 
not a source of ignition in normal operation and which may have some additional protection to 
ensure that it remains inactive as an ignition source in the case of regular expected 
occurrences (for example failure of a lamp). 

NOTE Typically, this will be Ex n equipment 
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H.2.3 Dusts (Group lit) 

H.2.3.1 EPL Da 

Equipment for combustible dust atmospheres, having a "very high" level of protection, which 
is not a source of ignition in normal operation or when subject to rare faults. 



H.2.3.2 



EPLDb 



Equipment for combustible dust atmospheres, having a "high" level of protection, which is not 
a source of ignition in normal operation or when subject to faults that may be expected, 
though not necessarily on a regular basis. 



.2.3.3 



EPL Dc 



Equipment for combustible dust atmospheres, having an "enhanced" level of protection, which 
is not a source of ignition in normal operation and which may have some additional protection 
to ensure that it remains inactive as an ignition source in the case of regular expected 
occurrences. 

For the majority of situations, with typical potential consequences from a resultant explosion, 
it is intended that the following would apply for use of the equipment in zones. (This is not 
directly applicable for coal mining, as the zone concept does not generally apply). See Table 
H.1, 

Table H.1 - Traditional relationship of EPLs 
to zones (no additional risk assessment) 



Equipment protection level 


Zone 


Ga 





Gb 


1 


Gc 


2 


Da 


20 


; Db 


21 


Dc 


22 



K.3' Risk of ignition protection afforded 

The various levels of protection of equipment must be capable of functioning in conformity 
with the operational parameters established by the manufacturer to that level of protection 
See Table H.2. 
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Table H.2 - Description of risk of ignition protection provided 



Protection 
afforded 


Equipment protection level 
Group 


Performance of 
protection 


Conditions of operation 


Very high 


Ma 
Group 1 


Two independent means of 
protection or safe even 
when two faults occur 
independently of each 
other 


Equipment remains 
functioning when explosive 
atmosphere present 


Very high 


Ga 
Group II 


Two independent means of 
protection or safe even 
when two faults occur 
independently of each 
other 


Equipment remains 
functioning in Zones 0, 1 
and 2 


Very high 
H.gh 
High 

High 
Enhanced 


Da 

Group III 


Two independent means of 
protection or safe even 
when two faults occur 
independently of each 
other 


Equipment remains 
functioning in Zones 20, 21 
and 22 


Iv1b 
Group I 


Suitable for normal 
operation and severe 
operating conditions 


Equipment de-energised 
when explosive 
atmosphere present 


Go 

Gioup II 


Suitable for normal 
operation and frequently 
occurring disturbances or 
equipment where faults are 
normally taken into account 


Equipment remains 
functioning in Zones 1 and 
2 


Db 

Group III 

Or 
Group i! 

Do 
C.roup HI 


Suitable for normal 
operation and frequently 
occurring distuibances 01 
equipment where faults are 
nofMHy taken into account 

Suitable lor normal 
operation 

Su. table for normal 
operation 


Equipment remains 
functioning in Zones 21 
and 2? 

Equipment remains 
functioning in Zone 2 

Equipment remains 
functioning in Zone 2° 



H.4 implementation 

The fourth edition of IEC 60079-14 will introduce the EPLs to make provision for an extended 
"risk assessment" approach as an alternative method for the selection of equipment 
Reference will also be included in the classification standards IEC 60079-10-1 and 
(EC 60079-10-2 

The additional marking and the correlation of the existing types of projection are being 
introduced into the revisions to the following IEC standards- 

• IE C 60079-0 (encompassing the former requirements of IEC 61241-0) 

• IEC 60079-1 

• IEC 60079-2 (encompassing the former requirements of IEC 61241-4) 
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o I EC 60079-5 

o IEC 60079-6 

o IEC 60079-7 

o IEC 60079-11 (encompassing the former requirements of IEC 61241-11) 

o IEC 60079-15 

o IEC 60079-18 (encompassing the former requirements of IEC 61241-18) 

o IEC 60079-26 

o IEC 60079-28 

For the types of protection for explosive gas atmospheres the EPLs require additional 
marking. For explosive dust atmospheres the present system of marking the zones on 
equipment is being replaced by marking the EPLs. 
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NATIONAL FOREWORD 

This Indian Standard (Part ?) which :s identical with IEC 60079-2 ' 2007 'Explosive atmospheres — Part 2. 
Equipment protection by piessunzed enclosure "p" ' issued by the international Electrotechnical Commission 
(IEC) was adopted by the Bureau oi Indian Standards on the recommendation ol the Electrical Apparatus for 
Explosive Atmospheres Sectional Committee and approval of the Electrotechnical Division Council. 

This standard supersedes IS 7389 : 2004 'Electrical apparatus for explosive gas atmospheres — pressurized 
enclosures "p" {first revision )'. 

The text of !EC Standard has been approved as suitable fui publication as an Indian Standard without 
deviations,. Certain conventions are, howevo' not identical to those us^d in Indian Standards Attention is 
particularly drawn to the following' 

a) Wherever the woids international Standard' appear referring to this standard, they should ne read as 
'Indian Standard'. 

b) Comma (.) has been used as a decimal markui in the International Standard while in Indian Standards, 
the cutrent practice is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their respective places are 
listed below along with their degree of equivalence for the editions indicated; 



International Standard 

IEC 60034-5 Rotating electrical 
machines -- Part 5. Degrees of 
protection provided by the integral 
design of rotating electrical machines 
(IP Code) — Classification 



Corresponding Indian Standard 

IS 4691 1985 Degrees of protection 
provided by enclosure for rotating 
electrical machinery (first revision. 



Degree oi Equivalence 
Technically Equivalent 



IEC 60050 (151) International 
electrotechnical vocabulary — 
Chapter 1 51 . Electrical and magnetic 
devices 



IS 1885 (Part 74) : 1993 
Electrotechnical vocabulary Part 74 
Electrical and magnetic devices 



do 



IEC 60050 (426) International 
electrotechnical vocabulary — 
Chapter 426- Electrical apparatus for 
explosive atmospheres 

IEC 60079-0 : 2004 Electrical 
apparatus for explosive gas 
atmospheres — Part 0: General 
requirements 

IEC 60112 Method for the 
determination of the proof and the 
comparative tracking indices of solid 
insulating materials 



IS 1885 (Part 60) : 1993 
Electrotechnical vocabulary: Part 60 
Electrical apparatus for explosive 
atmospheres (first revision) 

IS/IEC 60079-0 : 2004 Electrical 
appaiatus for explosive gas 
atmospheres: Part General 
requirements 

IS 2824: 1975 Method for determining 
the comparative tracking index of solid 
insulating materials under moist 
conditions [first revision) 



do 



Identical 



Technically Equivalent 



{Continued on third cover) 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of the these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard alongwith amendments is reaffirmed when such review indicates 
that no changes are needed; if the review indicates that changes are needed, it is taken up for revision. 
Users of Indian Standards should ascertain that they are in possession of the latest amendments or 
edition by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc No.: ETD 22 (5885). 
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